Spontaneous synaptic activity in chick vestibular nucleus neurons during the perinatal period.
The principal cells of the chick tangential nucleus are second-order vestibular neurons involved in the vestibuloocular and vestibulocollic reflexes. The spontaneous synaptic activity of morphologically identified principal cells was characterized in brain slices from 1-day-old hatchlings (H1) using whole-cell voltage-clamp recordings and Cs-gluconate pipet solution. The frequency was 1.45 Hz for spontaneous excitatory postsynaptic currents (sEPSCs) and 1.47 Hz for spontaneous inhibitory postsynaptic currents (sIPSCs). Using specific neurotransmitter receptor antagonists, all of the sEPSCs were identified as AMPA receptor-mediated events, whereas 56% of the sIPSCs were glycine and 44% were GABA(A) receptor-mediated events. On exposure to TTX, the frequency of EPSCs decreased by 68%, while the frequency of IPSCs decreased by 33%, indicating greater EPSC dependency on presynaptic action potentials. These data on spontaneous synaptic activity at H1 were compared with those obtained in previous studies of 16-day old embryos (E16). After birth, the spontaneous synaptic activity exhibited increased EPSC frequency, increased ratio for excitatory to inhibitory events, increased percentage of TTX-dependent EPSCs, and faster kinetics. In addition, the ratio for glycine/GABA receptor-mediated events increased significantly. Altogether, these data indicate that at hatching spontaneous synaptic activity of vestibular nucleus neurons in brain slices of the chick tangential nucleus undergoes appreciable changes, with increased frequency of EPSCs and glycinergic activity playing more important roles compared with the late-term chick embryo when GABAergic activity prevailed. The definition of this developmental pattern of synaptic activity in vestibular nucleus neurons should contribute to understanding how vestibular reflex activity is established in the hatchling chick.